Background. In the differential diagnosis of a tachycardia with a wide QRS complex (.0.12 second) diagnostic mistakes are frequent. Therefore, we investigated the reasons for failure of presently available criteria, and we identified new, simpler criteria and incorporated them in a stepwise approach that provides better sensitivity and specificity for making a correct diagnosis.
Methods and Results. A prospective analysis revealed that current criteria had a poor specificity for the differential diagnosis. The value of four new criteria incorporated in a stepwise approach was prospectively analyzed in a total of 554 tachycardias with a widened QRS complex (384 ventricular and 170 supraventricular). The sensitivity of the four consecutive steps was 0.987, and the specificity was 0.965.
Conclusions. Current criteria for the differential diagnosis between supraventricular tachycardia with aberrant conduction and ventricular tachycardia are frequently absent or suggest the wrong diagnosis. The absence of an RS complex in all precordial leads is easily recognizable and highly specific for the diagnosis of ventricular tachycardia. When an RS complex is present in one or more precordial leads, an RS interval of more than 100 msec is highly specific for ventricular tachycardia. This new stepwise approach may prevent diagnostic mistakes. (Circulation 1991; 83:1649 -1659 T he differential diagnosis of tachycardias on the 12-lead electrocardiogram is not merely an electrocardiographic exercise. When the QRS complex during tachycardia has a normal morphology, axis, and duration, the diagnosis of supraventricular tachycardia is easily made. Frequently, however, supraventricular tachycardias may have an aberrant intraventricular conduction and a wide (>0.12 second) QRS complex. In this case, differentiating between supraventricular tachycardia with aberrant conduction (SVT) andventricular tachycardia (VT) may become difficult. ' Even though several criteria have been proposed to help in the differential diagnosis,2-7 mistakes are nevertheless frequently made.8-10 Not infrequently, these mistakes have led to wrong therapeutic decisions with fatal or almost fatal outcomes. Although the reasons for wrong diagnoses are unclear, lack of knowledge of current criteria for the differential diagnosis does not seem to be one; rather, such mistakes seem to be the result of the way the criteria are applied or interpreted. [8] [9] [10] The purpose of this study was twofold. On the one hand, we sought the reasons for failure of currently available criteria to provide a correct diagnosis by prospectively analyzing these criteria in a series of tachycardias with a wide QRS complex. On the other hand, we sought new and simpler criteria and incorporated them in a stepwise approach to make the differential diagnosis simpler, more decisive, and more accurate.
Methods
In the first part of the study, presently available criteria for differentiating between SVT with aberrant conduction and VT were prospectively analyzed in 236 tachycardias with a wide QRS complex. There were 172 VTs and 64 SVTs with aberrant conduction with electrophysiological proven mechanism. Complete 12-lead electrocardiograms were available for all patients who were not receiving antiarrhythmic recordings, such as aortic pressure, were available to them. The two observers were not asked to give a diagnosis but were asked 1) to determine whether an RS complex was present in at least one precordial lead, 2) to measure the longest RS interval in any precordial lead with an RS complex, 3) to determine whether atrioventricular dissociation was present, and 4) to decide whether both leads V1 and V6 fulfilled classic criteria for ventricular tachycardia. The observers were not aware of the diagnosis, and the four steps were used in the following way: 1) If the RS complex was not present in at least one precordial lead, the diagnosis of VT was noted, and further analysis was stopped. 2) If an RS complex was present with an RS interval of more than 100 msec, the diagnosis of VT was noted, and analysis was stopped. 3) If atrioventricular dissociation was diagnosed, the diagnosis of VT was made, and analysis was stopped. 4) If the tachycardia fulfilled the morphology criteria for VT in leads V1 and V6, the diagnosis of VT was made. 
s s , , s * , , , --, ' + : , , , < 4 ------1 , : . * : , -: -+ , . (Figure 4 ). Akhtar et a17 also previously discussed these points. Thus, discordance in morphology criteria occurred frequently, and criteria suggesting VT, such as a left axis of the QRS complex in the frontal plane or a duration of the QRS complex of 0.14 second or more, were frequently present in SVT with aberrant conduction.
RS Complex and Interval in the Precordial Leads
During this first part of the study, an RS complex was present in at least one precordial lead in all SVTs with aberrant conduction. However, 45 of 172 (26%) VTs did not have an RS complex in any precordial lead ( Figure 5 ).
The interval from the onset of the R wave to the deepest part of the S wave was measured, irrespective of the morphology of the tachycardia, in all tachycardias showing an RS complex in at least one precordial lead. When an RS complex was present in more than one precordial lead, the longest RS interval in any precordial lead was measured. Figure 6 illustrates the measurement of this interval, and Table 4 lists the distribution of this interval in the different tachycardias. As shown, an RS interval longer than 100 msec was not observed in any SVT with aberrant conduction. About half of the VTs having an RS complex in at least one precordial lead had an RS interval of 100 msec or less (61 of 127, 48%), and the other half (52%) of the VTs had an RS interval of more than 100 msec. From these observations, we concluded that the absence of an RS complex in all precordial leads or an RS interval of more than 100 msec in any precordial lead when an RS complex was present were each 100% specific for the diagnosis of VT. From the first part of the study, we also concluded that atrioventricular dissociation was 100% specific for the diagnosis of VT. -e ; t t --. . A , , . , -; s -_ $ _ F ' -Z ' s t -5 s H t --F -¢ i= * . F i t . . . E ; . , . . . . . F . i a t e s g _ ; v i . . . X . a . J l l f . . <60  <80  <100  <120  <140  <160  <180  <200  SVT-RB  43  7  14  14  8  0  0  0  0  0  SVT-LB  21  2  9  8  2  0  0  0  0  0  All SVT  64  9  23  22  10  0  0  0  0  0  VT-RB  66  2  2  12  13  23  5  8  1  0  VT-LB  61  0  0  11  21  14  10  3  2  0  All VT  127*  2  2  23  34  37  15 The duration of the RS interval was not dependent on the duration of the QRS complex in the same lead and was independent of the morphology of the tachycardia. The correlation coefficient between duration of the RS interval and duration of the ORS complex in the lead where the QRS complex was measured was 0.0764 for SVT and 0.52 for VT (p=NS).
Prospective Analysis of the New Criteria Figure 7 illustrates how the diagnosis of the tachycardias (of which the observers were unaware) was made using the four new criteria. Of the 384 VTs, 379 (98.7%) were correctly classified. Of the 170 SVTs with aberrant conduction, 164 (96.5%) were correctly classified. Therefore, the sensitivity of the four stepwise criteria for the diagnosis of VT was 0.987, and the specificity was 0.965.
Together left bundle branch block-like ORS complex). As shown in part one of this study and also in the independent analysis by two observers, this hypothesis resulted in accurate diagnoses. During the first part of this study, we also observed that when a tachycardia with a wide QRS complex does not have an RS complex in at least one precordial lead the diagnosis of VT can immediately be made with 100% specificity. These two criteria, combined with the criterion of atrioventricular dissociation (also highly specific for VT) and with the morphology criteria for VT in both leads V1 and V6, had a high sensitivity and specificity for differentiating between VT and SVT with aberrant conduction.
The advantages of this stepwise approach to diagnosis (Figure 1 and Figure 7 ) are that it is structured and positively directed to the diagnosis of the type of arrhythmia. That is, if RS complex is not present in any precordial lead, the diagnosis of VT is made, and further analysis is stopped. If an RS complex is present, the longest RS interval in the precordial leads is measured. If the RS interval is longer thanSVT with aberrant conduction is made by exclusion of VT (Figure 9) 
